Severe disease caused by Plasmodium falciparum in areas laria have been described, adults have been consistently reported at higher risk of severe disease [3 -8] . of intense transmission occurs almost exclusively among children [1] . Where endemic transmission is low, most severe disDuring unrelated studies of malaria in areas of transmigration in Irian Jaya, Indonesia, we noticed adult newcomers being ease occurs in children, but adults are also susceptible [2] . Adults sometimes have higher attack rates due to occupational treated for severe malaria more often than children. We retrospectively analyzed the age-specific incidence of severe disease exposure to infective anopheline mosquitoes. Nonetheless, the prevailing view is that nonimmune adults and children suffer among transmigrants from Java, Sumatra, Lombok, or Sulawesi. There has been little risk of infection on Java for ú30 equally upon primary exposure to P. falciparum. Few studies have reported age-specific rates of severe disease during epiyears [9] , and these transmigrants arrive with little or no acquired immunity [10] . The risk of infection in Sumatra, Lomdemic malaria among nonimmune persons. When age-specific rates of morbidity or mortality from epidemic falciparum mabok, and Sulawesi is far lower than in Irian Jaya but greater than in Java. We considered most infections in Irian Jaya to be due to primary exposures.
demic for falciparum and vivax malaria. Annual attack rates range Table 1 . Malaria statistics in Arso PIR IV, Irian Jaya, Indonesia, 6 months after arrival. from 100% to 500% [11] .
Access to the site affected the ability to conduct medical evacua- The population was typical of transmigration settlements in the region. Most residents (64%) were members of young families * These 2 patients were 41 and 45 years old.
with children from rural areas of Java. Families from elsewhere in Indonesia (25% from Sulawesi, Lombok, or Sumatra), and lifelong residents of Irian Jaya (11%) constituted the remainder. In late October 1992, when it became clear that the situation in Health care and medical evacuation. A health care worker Arso PIR IV constituted a public health emergency, vigorous efoperated a clinic in the village. He was a high school graduate forts to contain the epidemic were undertaken by local authorities. with 2 years of training in providing primary care to people in Mass drug administration (chloroquine and primaquine) and bendiisolated areas. Such workers are trained to diagnose and treat ocarb fogging occurred over several weeks. These measures arcommon infections or injuries, including uncomplicated malaria, rested the epidemic, that is, rates of febrile illness and medical and to recognize more serious illness for referral to a physician.
evacuations promptly dropped. Medical evacuation to the hospital was almost always prompted by a patient's delirium or loss of consciousness. This process
Results
required transportation arrangement and a formal letter of referral Table 1 shows the age-specific frequency of emergency medfrom the village manager. In general, evacuation to the hospital ical evacuation to the hospital with a clinical diagnosis of represented a difficult and time-consuming task for the health care worker, the patient, and the managers of the village. Evacuation malaria during the first 6 months of exposure to endemic falciptook place only when it appeared that a patient's life was in danger.
arum malaria in Arso PIR IV. The highest rates of evacuation significant (P Å .34). During the first 6 months of residence, later evacuated, they were reported to the administrative head 23.2% of adults (148/639) and 8.6% of children (36/420) were within hours. We calculated crude incidence density of medical evacuated to the hospital with a clinical diagnosis of malaria evacuation with a listed diagnosis of malaria. Evacuees were arbi-(P õ .0001; relative risk Å 2.7, 95% confidence interval [CI] trarily divided into child (õ16 years) and adult groups, and the monthly incidence was calculated using the total population of the Å 1.9 -3.8).
village during that month to estimate person-time at risk. late September, and late October. The prevalence of blood smearproven malaria was 2%, 24%, 9%, 58%, and 72%, respectively, month and never increased beyond 0.3 through the 24 months and 90%-100% of infections were due to P. falciparum. The ageof observation.
specific prevalence of P. falciparum was relatively uniform among age groups at each sample [13] . Records of treatment of clinical higher risk of clinically diagnosed severe malaria relative to Differential exposure to biting anophelines does not help explain the apparent susceptibility to severe disease among their children. Records of microscopic confirmation of malaria were not recovered, but the sharp increase in severe illness adults. In contrast to forest-dwelling vectors such as Anopheles dirus, the Anopheles punctulatus complex vectors in the Arso among adults corresponded with similarly increasing prevalence of smear-confirmed P. falciparum malaria in cross-secregion prefer open, sunlit habitats, and they feed almost exclusively within the bounds of transmigration villages at times tional surveys. Conversely, the incidence of medical evacuation and prevalence of symptoms fell immediately after intervention when all ages are present and exposed [13] . Mosquito bed-nets were used by most households and tended to be used by both with drugs and insecticide. In the 10 years of work with new transmigrants in Irian Jaya, we have rarely encountered fever children and adults. We did not identify a potentially confounding factor that could explain the high rate of severe disease without parasitemia, and this epidemic was not exceptional. While there are other causes of febrile illness in Irian Jaya, among adult transmigrants. Moveover, prevalence tended to be uniform among newcomers, suggesting uniform exposure to none has been shown to be associated with epidemics of febrile disease among newcomers from nonendemic areas. Taken toinfection and relatively equal risk of emergency evacuation across age groups. gether, these observations implicate P. falciparum as the cause of severe disease in the evacuated residents of Arso PIR IV.
Published reports tended to corroborate our findings. Greenberg and Lobel [3] reported 66 deaths among 1111 AmerThe case-fatality rate among evacuated patients was lower than expected. Most studies show that 10% -20% of patients ican travelers who acquired falciparum malaria abroad and were treated in US hospitals between 1959 and 1987. The casehospitalized with cerebral malaria die. Only 4.4% of subjects evacuated from Arso PIR IV died at the hospital (8/184 evacuafatality rates among subjects õ20, 20 -39, 40 -70, and ú70 years were 0.4%, 2.2%, 5.8%, and 30.3%, respectively. The tions). This may be related to protective effects exerted by selfadministered suppressive chloroquine therapy and prophylaxis.
very high case-fatality rate in Americans ú70 years old almost certainly reflects some increased risk of death due to underlying Alternatively, the health care worker may have been ordering the evacuation of patients with less than severe malaria. Finally, diseases of the aged, but 5-and 15-fold higher risks of death among younger adults was nonetheless striking. Soni and relatively low density and less-threatening parasitemias may evoke more alarming symptoms in persons with primary comGouws [4] reported a 14.6% case-fatality rate among 103 severe malaria patients aged ú12 years admitted to the hospital pared with chronic exposure.
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